Purpose: The aims of this study were to evaluate the magnitude of distress after breast cancer diagnosis and to investigate factors associated with distress, as well as to determine the effectiveness of psychological intervention. Methods: This study was performed retrospectively, reviewing 264 patients who underwent breast cancer surgery at Seoul National University Bundang Hospital between November 2011 and May 2014. Distress was measured using the distress thermometer (DT) and Center for Epidemiological Studies-Depression scale (CES-D) questionnaires before, as well as at 3 and 6 months postsurgery. Psychological intervention was recommended to high risk patients (DT score ≥ 5 or CES-D score ≥ 16). Results: In total, 149 patients (56.4%) were classified as high risk in the initial assessment. In the following assessments, the proportion of those in the high risk group was 38.5% and 25.0% at 3 and 6 months postsurgery, respectively. Mastectomy was significantly associated with high levels of distress compared to breast-conserving surgery in the univariate (p= 0.048) and multivariate analyses (p= 0.014). However, there was no significant relationship between any of the various socioeconomic factors and distress. Distress level was reduced over time in both scales. Of the 149 high risk patients, only 21 received the psychological intervention. Using linear mixed models, the psychological intervention resulted in marginally significant reductions in DT (p= 0.051) and CES-D (p= 0.077) scores. Conclusion: More than half of patients experienced distress upon initial diagnosis, and the determined surgery type was an important factor associated with high distress level. It is important to identify high risk patients and to manage distress during the initial phase.
INTRODUCTION
Breast cancer is one of the most common cancers affecting women worldwide. In Korea, approximately 16,000 people were diagnosed with breast cancer in 2010. The 5-year survival rate for breast cancer patients has also increased to 91.0% due to early detection and treatment advancements [1] . Hence, the goal of breast cancer treatments is not only to maximize survival, but also to improve the quality of life for cancer survivors.
In general, the majority of cancer patients have experienced stress after cancer diagnosis, and about one-third of cancer patients have experienced clinically significant stress or mental dysfunction [2, 3] . According to a study that assessed new mental disorders and stress among patients with a breast cancer diagnosis, approximately 41% of women had experienced clinically significant stress, 11% suffered from major depression, and 10% suffered from posttraumatic stress disorder [4] . Therefore, distress screening and management for cancer patients is becoming increasingly recognized as important and, thus, recommended [5] . The National Comprehensive Cancer Network (NCCN) already suggested guidelines for managing distress in 1999, by means of evaluating the degree of mental illness in all patients during the follow-up period and providing them to an initial screening [6] . In addition to screening, many psychosocial intervention programs have been developed and tested. The effectiveness of these psychosocial interventions in reducing emotional distress has been demonstrated and proven in many studies [7] [8] [9] .
The aims of this study were to evaluate the level of distress after breast cancer diagnosis, to investigate the factors associated with distress, to evaluate changes in distress levels according to time, and to ORIGINAL ARTICLE evaluate the effect of a psychological intervention.
METHODS

Study design
Between November 2011 and July 2014, a total of 412 patients were screened to undergo breast cancer surgery at Seoul National University Bundang Hospital. Patients with preoperative chemotherapy or stage III/IV breast cancer (n =73), with a prior breast cancer history (n = 62), and with incomplete written questionnaires (n =13), were excluded. We analyzed the data on 264 patients with stage 0/I/II breast cancer. Clinical data were collected through a medical record review, which included clinico-pathological features, personal medical history, family history of breast/ovary/other cancer, socioeconomic status, and social history. All patients filled out two types of questionnaires, the distress thermometer (DT) and the Center for Epidemiological Studies-Depression scale (CES-D), at three different points in time to evaluate the risk of distress. The first measurement was taken before surgery (T0), the second measurement was taken during an outpatient visit 3 months after surgery (T3), and the third measurement was taken after 6 months (T6) (Figure 1 ). This study was reviewed and approved by the Institutional Review Board of Seoul National University Bundang Hospital (IRB number: B-1407/258-113).
Questionnaires
The DT, recognized by the NCCN Psychosocial Distress Practice Guidelines Panel [10] , is a brief self-report screening tool that measures the sources of distress over the past week. The DT is a visual analogue scale with scores ranging from 0 (no distress) to 10 (extreme distress). We considered a DT score of 5 or greater as an indication of clinically significant distress. The CES-D is a 20-item self-report scale, measuring the incidence and degree of depressive symptoms over the 
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past week. The rating scale ranges from 0 (seldom or never) to 3 (almost or always), and scores can range from 0 to 60 [11] . The CES-D has been established as a valid and reliable measure of depressive symptoms in breast cancer patients [12, 13] . We considered a CES-D score of >16 as an indication of clinically significant distress.
Additional procedures
All patients who were scheduled for breast cancer surgery complet- 
RESULTS
We analyzed 264 early breast cancer patients with a mean age of 51.7 years (range, 26-83 years). One hundred forty-nine patients (56.4%) were classified as high risk in the initial screening assessment.
It was recommended that all patients in the high risk group receive psychological intervention, but only 21 (14.1%) received treatment. After 3 months, 96 patients underwent a follow-up assessment, and 37 (38.5%) were evaluated as high risk. After 6 months, 60 patients were evaluated, and 15 (25.0%) were considered high risk.
The low risk and high risk groups were compared on various factors, including sociodemographic and medical factors at T0, which were analyzed using univariate and multivariate analyses (Table 1) .
Mastectomy was significantly associated with high levels of distress compared to breast-conserving surgery (BCS) in the univariate analysis (p = 0.049). In the multivariate analysis, mastectomy was also identified as a risk factor (p = 0.047) for high distress. However, there was no significant relationship between the other factors and distress.
Additional analyses were conducted comparing mastectomy pa- Table 2) .
DISCUSSION
This study identified that the prevalence of preoperative distress is 
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Hyunnam Baek, et al. T3  T6  T0  T3  T6   T0  T3  T6  T0  T3  T6 16.9 12.7 8.9 (n = 178) (n = 64) (n = 39) 4. n=57), and mastectomy with reconstruction (M+R) (n=29). All three groups showed overall decreasing levels of distress as measured via the distress scales, and those in the reconstruction group showed the most reduction in distress at T3. Value are presented as mean ± SD. DT = distress thermometer; CES-D = Center for Epidemiological Studies-Depression scale. *Analysis also time points at T0, T3, and T6 by linear mixed models.
great in breast cancer patients, as evidenced by more than half of the current study population experiencing it as such. Moreover, results indicated that the type of surgery that patients undergo is significantly associated with level of distress such that patients who were planning to undergo BCS had lower distress levels than those who were planning to undergo mastectomy. Initial distress levels declined rapidly when early reconstruction was performed in patients undergoing mastectomy. However, results showed an overall decrease in postoperative distress over time and did not find evidence for marked effects of the psychological intervention.
In this study, 56% of patients experienced distress at the period of initial breast cancer diagnosis. The prevalence of distress was 41.0%
(110/268) as measured by the DT and 48.1% (129/268) via the CES-D.
Although many different studies have defined various criteria regarding the cutoff score of the DT, a cutoff score of 5 was used for this study. When using the same cutoff score of 5, the prevalence of distress was 34% in a study by Dabrowski et al. [14] and 41% in a study by Hegel et al. [4] , which are both comparable prevalence rates to those observed in this study. The CES-D has been used for evaluating distress in six other studies, in which the average proportion of patients with distress was 22% (range, 13%-59%) [15] , which was relatively low compared with our study. We used both the DT and CES-D for evaluating distress, as it is believed that using a combination of highly reliable tools results in better psychometric properties [16] .
Factors related to distress in breast cancer patients are known to be very diverse. In the a review of completed by Zainal et al. [15] , various factors were found to influence depression, including sociodemographic variables (e.g., lower income/poor financial status, lower education, young age, marital status, having more number of children at home), cancer-related factors (e.g., elapsed time since diagnosis, reduced chance of survival, comorbidity index), treatment-related factors (e.g., chemotherapy, mastectomy, using an alternative treatment), subject psychological factors, lifestyle factors, social support, and quality of life. Our study found that surgery type was related to distress such that mastectomy significantly increased distress levels compared with BCS [5, 17] . Similarly, Rowland et al. [18] compared the emotional outcome of three groups depending on the operation type (BCS vs. mastectomy with reconstruction vs. mastectomy only) and found that patients who underwent BCS had the most positive outcomes in terms of body image, sexuality, and partnership compared to those who had mastectomy with reconstruction or mastectomy alone. In a study by Schain et al. [19] , an immediate reconstruction reduced distress levels 35% compared to delayed reconstruction after mastectomy. Mastectomy was the most important risk factor for distress, and immediate reconstruction reduced distress levels in those who underwent mastectomy.
In this study, we evaluated the effectiveness of a psychological intervention in high risk patients. Results indicated that average DT and CES-D scores were significantly higher in the intervention group compared to the non-intervention group, and high risk patients tended to choose intervention. Nonetheless, distress levels decreased in both groups as time passed. However, among the 169 high risk patients, only 53 were re-evaluated at T3 and 38 at T6. Given this, there is a possibility that patients with lower stress levels were more likely to participate in the survey, causing a selection bias. In addition, it was difficult to identify the effect of the psychological intervention due to only a small number of subjects having participated in it. However, other studies have found such interventions to have a positive effect.
For example, Jassim et al. [20] analyzed the effects of a psychological intervention in nonmetastatic breast cancer patients and found that the intervention had effects on the following psychological outcomes:
anxiety, depression, and mood disturbance. In addition, according to a study that conducted 11 years of follow-up, participating in a psychological intervention decreased the recurrence rate (hazards ratio
[HR] of 0.55; p = 0.034), mortality from breast cancer (HR of 0.44; p = 0.016), and overall mortality (HR of 0.44; p = 0.016) [21] .
In general, it is well known that breast cancer patients have higher distress levels in the early stages after receiving the initial diagnosis [22] [23] [24] . For example, in a study by Andreu et al. [25] , the distress level of 102 nonmetastatic breast cancer patients was evaluated by looking at four different time points: initial visit, surgery, time of definitive diagnosis, and time of administration of chemotherapy. The time of diagnosis showed the highest level of distress compared to later time points. Vos et al. [26] also found that, among early stage breast cancer patients, it was more effective to participate in a psychological intervention within 4 months of having surgery. Furthermore, our study
showed that the prevalence of distress was higher in the early period, a period shortly after diagnosis, than 3 and 6 months after surgery.
Therefore, these findings suggest that active management of distress should be implemented shortly after the initial diagnosis of breast
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Our study has several limitations. We analyzed 264 patients at the initial screening phase, but only 96 and 57 were evaluated for distress levels at T3 and T6, respectively, due to the nature of voluntary participation. Most importantly, in the group receiving the intervention, only nine patients (T3) and five patients (T6) were evaluated. For this reason, it was difficult to determine the effect of intervention. If follow-up data on patients receiving this intervention were to be collected, it would be considered useful in determining the effectiveness of the psychological intervention in reducing the distress levels associated with breast cancer.
The present study only evaluated distress levels in early stage breast cancer patients since more advanced stages of cancer are well known to be associated with significantly high distress levels. We found that many patients suffered from psychological distress after receiving an initial cancer diagnosis, and distress seemed most severe in the early period, eventually decreasing across time. Therefore, it is important to identify high risk patients in order to manage their distress in the initial phase. In addition, continuous distress screening and management in high distress groups is necessary since these patients tend to have high level of distress, regardless of time. By setting a specialized psychological care program-via psychological management-in the course of breast cancer treatment, patients' quality of life will likely improve.
